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MOBILE COMMUNICATIONS DEVICE 
HAVING AROTATABLE MEMBER 

FIELD 

The application relates to mobile communication devices, 
and more particularly to mobile communication devices hav 
ing first and second body members which may be arranged in 
opened and closed positions. 

BACKGROUND 

A mobile communication device, such as a “flip phone' or 
“clamshell type handheld mobile communication device, 
may have a linked end and an opposite free end. The device 
may comprise at least a first body member and a second body 
member which are coupled together at the linked end by a 
hinge or linkage mechanism such that the device can move 
between a closed position and an opened position. The first 
and second body members are commonly referred to as lid 
and base members respectively. 
The lid and base members may commonly include a 

graphical display and keyboard respectively. The graphical 
display and keyboard can be on respective inner Surfaces of 
the lid and base members. In the closed position, the inner 
Surfaces of the lid and base members may be adjacent and not 
accessible to a user of the device. In the opened position, the 
inner Surfaces may be accessible, and the graphical display 
and keyboard may, therefore, also be accessible to a user of 
the device. 

In a mobile communication device, Such as a flip phone 
device, it may be desirable for some functions to be available 
when the device is closed. A user of the device may, for 
example, desire to check the device status, control media, 
silence a ringer, play games, use a camera integrated in the 
device, or send or receive other information while the device 
is in the closed position. Therefore, the device may further 
include interface elements, such as a touch screen, on an 
interface surface which is located on an outer surface of the 
device in order to be accessible by a user of the device when 
the flip phone is in a closed position. 

In a conventional mobile communication device, interface 
elements on an outer Surface of the device may not be easily 
accessible when the device is in the open position. For 
example, when the device is in the open position, the outer 
Surface with the interface elements may not face the same 
direction as the inner Surfaces having a graphical display and 
keyboard. The interface elements may also be hidden or par 
tially hidden by the lid and/or base members when the device 
is in the open position. Therefore, a conventional approach to 
allow access to interface elements when a mobile communi 
cation device. Such as a flip phone, is opened may be to 
duplicate interface elements to be present on both an outer 
and an inner Surface of the device. However, adding more 
interface elements may increase the cost, size, and/or com 
plexity of a mobile communication device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments will now be described in greater detail with 
reference to the accompanying diagrams, in which: 

FIG. 1A is a perspective view of a mobile communication 
device according to a first embodiment in a closed position; 

FIG.1B is a perspective view of the mobile communication 
device of FIG. 1A in a partially opened position; 

FIG.1C is a perspective view of the mobile communication 
device of FIG. 1A in a fully opened position; 
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FIG. 2 is a perspective view of a lid member of the mobile 

communication device of FIG. 1A: 
FIG.3 is a perspective view of a base member of the mobile 

communication device of FIG. 1A: 
FIG. 4 is a perspective view of a base link member of the 

mobile communication device of FIG. 1A: 
FIG. 5 is a perspective view of a lid link member of the 

mobile communication device of FIG. 1A: 
FIG. 6 is a perspective view of a rotatable member of the 

mobile communication device of FIG. 1A: 
FIG. 7 is an exploded perspective view of the mobile com 

munication device of FIG. 1A: 
FIG. 8A is a partial cutaway side view of the lid member of 

FIG. 2 with a lid cover plate cutaway; 
FIG.8B is a partial cutaway side view of the base member 

of FIG.3: 
FIG. 8C is a side view of the base link member of FIG. 4; 
FIG. 8D is a side view of the lid link member of FIG. 5; 
FIG. 8E is a side view of the rotatable member of FIG. 6; 
FIG. 9A is a partial cutaway side view of the mobile com 

munication device of FIG. 1A, without the lid cover plate, in 
the closed position; 
FIG.9B is a partial cutaway side view of the mobile com 

munication device of FIG.9A, without the lid cover plate, in 
the partially opened position; 
FIG.9C is a partial cutaway side view of the mobile com 

munication device of FIG.9A, without the lid cover plate, in 
the fully opened position; 

FIG. 10 is a diagram showing the relative position of first, 
second, third, fourth, fifth and sixth pivots P1, P2, P3, P4, P5 
and P6 of the mobile communication device of FIG. 1A in the 
closed position shown in FIG.9A: 

FIG. 11A is a diagram showing the relative position and 
movement of the first, second, third and fourth pivots P1, P2, 
P3, and P4 as the device of FIG. 1A moves from the closed 
position shown in FIG. 9A to the partially opened position 
shown in FIG.9B; 

FIG. 11B is a diagram showing the relative position and 
movement of the first, fourth, fifth and sixth pivots P1, P4, P5, 
and P6 as the mobile communication device of FIG. 1A 
moves from the closed position shown in FIG. 9A to the 
partially opened position shown in FIG.9B; 

FIG. 12A is a diagram showing the relative position and 
movement of the first, second, third and fourth pivots P1, P2, 
P3, and P4 as the mobile communication device of FIG. 1A 
moves from the closed position shown in FIG. 9A to the fully 
opened position shown in FIG.9C: 

FIG. 12B is a diagram showing the relative position and 
movement of the first, fourth, fifth and sixth pivots P1, P4, P5, 
and P6 as the mobile communication device of FIG. 1A 
moves from the closed position shown in FIG. 9A to the fully 
opened position shown in FIG.9C: 

FIG. 13A is a side view of a mobile communication device 
according to a second embodiment in a closed position; 

FIG. 13B is a side view of the mobile communication 
device of FIG. 13A in a partially opened position; 

FIG. 13C is a side view of the mobile communication 
device of FIG. 13A in a fully opened position; 

FIG.14 is a perspective view of the mobile communication 
device of FIG. 13A in the fully opened position; 

FIG. 15A is a perspective view of a mobile communication 
device according to a third embodiment in a closed position; 

FIG. 15B is a perspective view of the mobile communica 
tion device of FIG. 15A in an opened position; 

FIG. 16A is a top view of a lid member of the mobile 
communication device of FIG. 15A; 

FIG. 16B is an end view of the lid member of FIG. 16A: 
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FIG.16C is a side view of the lid member of FIG.16A: 
FIG. 17A is a top view of a base member of the mobile 

communication device of FIG. 15A; 
FIG.17B is across-section side view of the base member of 

FIG. 17A taken along the line A-A in FIG. 17A: 
FIG. 18A is a top view of a rotatable member of the mobile 

communication device of FIG. 15A; 
FIG. 18B is a side view of the rotatable member of FIG. 

18A: 
FIG. 19A is a top view of a rotation plate of the mobile 

communication device of FIG. 15A; 
FIG. 19B is an end view of the rotation plate of FIG. 19A; 
FIG. 19C is a side view of the rotation plate of FIG. 19A: 
FIG. 20 is a partially exploded perspective view of the 

mobile communication device of FIG. 15A; 
FIG. 21A is a cross-section partial side view of the mobile 

communication device of FIG. 15A in the closed position 
taken along the line B-B in FIG. 15A and in the direction 
indicated; 
FIG.21B is a cross-section partial side view of the mobile 

communication device of FIG. 15B in the opened position 
taken along the line C-C in FIG. 15B and in the direction 
indicated; and 

FIG. 22 is a partial cross-section side view of the mobile 
communication device of FIG. 15A in the closed position 
taken along the line D-D in FIG. 15A and in the direction 
indicated. 

DETAILED DESCRIPTION 

According to Some embodiments, the present disclosure 
provides a mobile communication device including a first or 
lid member having a first Surface, a second or base member 
having a second Surface, a rotatable member having a third 
Surface, and a linkage mechanism which hingeably couples 
the first member, the second member and the rotatable mem 
ber Such that the device has a closed position and an opened 
position. The first Surface and the second Surface are inacces 
sible when the device is in the closed position and the first 
Surface and the second surface are accessible when the device 
is in the opened position. As will be described in further detail 
below, the rotatable member has a first rotational state such 
that the third surface is accessible when the device is in the 
closed position, and a second rotational state such that the 
third surface is positioned between and concurrently view 
able with the first surface and the second surface when the 
device is in the opened position. The linkage mechanism is 
configured to actuate movement of the rotatable member 
from the first rotational state to the second rotational state 
responsive to movement of the device from the closed posi 
tion to the open position. Also, the linkage mechanism is 
further configured to actuate movement of the rotatable mem 
ber from the second rotational state to the first rotational state 
responsive to movement of the device from the open position 
to the closed position. 

For simplicity and consistency, the Surfaces of the lid and 
base members which are inside and inaccessible in the closed 
position are referred to herein as “inner surfaces even when 
the device is in the opened position and the inner Surfaces are 
accessible. Surfaces of the lid and base members which are 
accessible when the device is in both the closed position and 
the opened position will be referred to herein as “outer 
Surfaces. 
As mentioned above, a mobile communication device may 

be provided with an interface surface that may include inter 
face elements. The term “interface elements' as used herein 
may include one or more interactive user interfaces such as a 
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4 
touch screen, keys, a control Surface, etc. No particular one 
type of possible elements described above is required to con 
stitute interface elements as referred to herein. An interface 
Surface may also include a graphical display. A graphical 
display could also be provided in combination with interface 
elements or alone on an interface Surface as described above. 
It is to be understood that the term “interface elements’ 
includes a sole graphical interface on an interface Surface and 
embodiments are not limited to interface surfaces which 
accept input from a user. 

Interface elements may be provided on an outer Surface 
located on a linked end of the device. This position of the 
interface elements may commonly be referred to as the pager 
position'. Alternatively, interface elements may be located on 
another outer surface such as the top or bottom of the device. 
The top of the device refers herein to an outer surface of the 
device which is opposite to the base member. The bottom of 
the device herein refers to an outer surface opposite to the top 
of the device. 
As previously mentioned, in conventional mobile devices, 

interface elements on the outer Surface may not be easily 
accessible when the device is in the open position. Therefore, 
as described in detail below, it may be desirable to design the 
device Such that the same interface elements may be used 
when the device is in both the opened and closed positions. 

In some embodiments, a rotatable member may be an 
elongated, generally rectangular prism shape, although 
embodiments are not limited to rectangular prism shaped 
rotatable members. When an elongated rectangular prism 
shaped rotatable member is rotated, rotating edges of the 
rotatable member require a clearance distance between the lid 
and base members which is greater than the width of any of 
the sides of the rotatable member. This clearance requirement 
is due to the fact that the distance between any two diagonally 
opposite edges may be greater than a width of the rotatable 
member. However, when the device is in the opened position, 
the rotatable member may only require a space between the 
lid and base members which is as wide as the rotatable mem 
ber, and more specifically, the width of the interface surface. 
Therefore, due to the clearance required for rotating the rotat 
able member, at least one gap between the rotatable member 
and the lid and base members may be present when the device 
is in the opened position. Such gaps, if too large, may be 
unsightly and may become dirty or clogged. Therefore, it may 
also be desirable to minimize the size of gaps between the 
edges of the rotatable member and the inner surfaces of the lid 
and base members of a mobile communication device when 
the device is in an opened position. In some embodiments, 
movement of the rotatable member from the first to the sec 
ond rotational states may include translational movement. 
The translational movement may include initial translational 
movement away from the lid and base and Subsequent trans 
lational movement toward the lid and base members. The 
rotating corner edges of the rotatable member may thereby be 
moved away from the lid and base members as they are 
rotated and require less distance between the lid and base 
members for clearance. Reducing the required clearance dis 
tance may reduce gaps between the rotatable member and the 
inner surfaces of the lid and base members when the device is 
in the opened position. However, it is to be understood that 
embodiments are not limited to linkage mechanisms which 
actuate translational movement in addition to rotational 
movement of a rotatable member. 

FIGS. 1A to 1C show one example embodiment of a flip 
phone device. Embodiments are not limited to flip phone or 
handheld devices and some embodiments may be directed to 
other mobile communication devices such as portable com 
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puting devices. FIGS. 1A to 1C are perspective views of a flip 
phone device 100 in a closed, partially opened, and fully 
opened position, respectively. The device 100 has a linked 
end 102, an opposite free end 104, a first device side 106 and 
a second device side 108. The device 100 includes a first or lid 
member 110, a second or base member 112, a third or rotat 
able member 114, and a linkage mechanism 116. The rotat 
able member 114 includes a third or interface surface 118 
which may have interface elements thereon, such as a control 
Surface, a graphical display, one or more keys or a touch 
screen. The lid and base members 110, 112 have a first or 
inner lid member surface 120 (shown in FIG. 1C) and a 
second or inner base member surface 122 (shown in FIGS. 1B 
and 1C), respectively. In this embodiment, the lid member 
110 includes a graphical display 124 on the inner lid member 
surface 120 and the base member 112 includes a keyboard 
125 on the inner base member surface 122. 

It is to be understood that embodiments are not limited to 
mobile communication devices having a graphical display 
and keyboard exclusively on respective lid and base mem 
bers. In some embodiments, keys or a keyboard may also be 
present on the lid member. Similarly, graphical display ele 
ments are not limited to the lid member only. Further, the 
keyboard 125 may be a virtual keyboard provided on a touch 
screen display (not shown). 

In this embodiment, the lid, base and rotatable members 
110, 112 and 114 are hingeably coupled by the linkage 
mechanism 116 toward the linked end 102 of the device 100. 
The linkage mechanism 116 includes elements which are 
mirrored at the first and second device sides 106 and 108 near 
the linked end 102. As will be apparent to a person skilled in 
the art, embodiments are not limited to linkage mechanisms 
with mirrored elements on each side of a device. In some 
embodiments, a linkage mechanism may include elements 
near or at one side of the device only. Alternatively, the 
linkage mechanism may be located at another location, Such 
as a central location between the sides of the device. 

In the closed position shown in FIG. 1A, the inner lid and 
base member surfaces 120 and 122 are adjacent to each other. 
The interface surface 118 is located on the linked end 102, in 
the “pager position', of the device 100 and may, therefore, be 
accessible when the device 100 is in the closed position. This 
position of the rotatable member 114 constitutes a first rota 
tional state. It is to be understood that although the interface 
surface 118 is shown on the linked end 102 of the device 100 
in FIG. 1A, embodiments are not limited to this orientation. 
The linkage mechanism 116 enables moving the device 

from the closed to the fully opened position. As will be 
discussed in detail below, the linkage mechanism 116 actu 
ates movement of the rotatable member 114 from the first 
rotational state to a second rotational state in response to 
movement of the device 100 from the closed to the opened 
position. The linkage mechanism 116 may also actuate rota 
tion of the rotatable member 114 from the second to the first 
rotational state in response to movement of the device 100 
from the opened position to the closed position. 
As the device 100 is moved from the closed position shown 

in FIG. 1A to the partially opened position shown in FIG. 1B, 
the lid member 110 is rotated in one direction with respect to 
the base member 112 such that the inner lid and base member 
surfaces 120 and 122 are moved apart. The linkage mecha 
nism 116, in response, counter-rotates the rotatable member 
114 in the reverse direction towards the second rotational 
state. As part of the rotation of the rotatable member 114, the 
linkage mechanism 116 shown in FIGS. 1A to 1C actuates 
translational movement in the rotatable member 114. As can 
also be seen in FIG. 1B, the rotatable member 114 is initially 
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moved away from the lid and base members 110 and 112 as 
part of its movement from the first rotational state. The 
counter-rotation and translational movement of the rotatable 
member 114 is actuated by link mechanism 116 in response to 
movement of the device 100 from the closed position, and 
will be described in further detail below. 
As the device moves from the partially opened position 

shown in FIG. 1B to the fully opened position shown in FIG. 
1C, the lid member 110 continues to rotate with respect to the 
base member 112. The rotatable member 114 is further 
counter-rotated. The linkage mechanism 116 also actuates 
translational movement of the rotatable member 114 back 
towards the lid and base members 110 and 112. The combined 
translational and rotational movement brings the rotatable 
member 114 to the position shown in FIG. 1C. 
FIG.1C shows the device 100 in the fully opened position. 

In the fully opened position, the inner lid and base member 
surfaces 120 and 122 are accessible to a user of the device 
100. Therefore, the graphical display 124 and the keyboard 
125 on the respective inner lid and base member surfaces 120 
and 122 may be accessible when the device 100 is in the 
opened position. In this embodiment, as shown in FIG. 1C, 
when the device 100 is in the fully opened position, the 
interface surface 118 is positioned between and concurrently 
viewable with the inner lid and base member surfaces 120 and 
122. This constitutes the second rotational state of the rotat 
able member 114 in this embodiment. Therefore, interface 
elements on the interface surface 118 may be conveniently 
accessed by the user when the device 100 is in the opened 
position. This position of the rotatable member 114 consti 
tutes the second rotational state. 

In this embodiment, in the second rotational state, the 
interface surface 118 is aligned and flush with the inner lid 
member surface 120. It is to be understood that in some 
embodiments the interface surface of a rotatable member may 
not be aligned with the inner Surface, but may simply be in a 
position Such that the interface Surface faces the same general 
direction as the inner surface of the lid member or an inner 
surface of the base member. Alternatively, the interface sur 
face could be aligned with an inner surface of a base member 
in some embodiments. 

In some embodiments, when the device 100 is in the fully 
opened position, the lid and the base members 110 and 112 
may be at an angle between 160 and 170 degrees with respect 
to one another, although embodiments are not limited to Such 
angles. In moving from the closed to the open position, the lid 
member 110 may rotate approximately 165 degrees with 
respect to the base member 112. In that case, the linkage 
mechanism 116 may counter-rotate the rotatable member 114 
by approximately 105 degrees to align with the inner lid 
member surface 120 in the open position. A person skilled in 
the art will appreciate that various configurations of the lid 
and base members may be implemented for the opened posi 
tion of the device, and embodiments are not limited to any 
particular angle or rotation of the lid member with respect to 
the base member. 

In the fully opened position, a base/rotatable member gap 
130 is present between the base member 112 and the rotatable 
member 114, and a lid/rotatable member gap 131 is present 
between the lid member 110 and the rotatable member 114. 
The translational movement of the rotatable member 114, 
initially away from the lid and base members 110 and 112, 
and thenback toward the lid and base members 110 and 112, 
during its rotation may enable minimizing the size of the 
base/rotatable member gap 130 and the lid/rotatable member 
gap 131 when the device 100 is in the opened position. The 
movement of the rotatable member 118 and the resulting 
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base/rotatable member gap 130 and lid/rotatable member gap 
131 will be discussed in more detail below. 
The linkage mechanism 116 also actuates movement of the 

rotatable member 114 from the second rotational state to the 
first rotational state in response to movement of the device 
100 from the fully opened to the closed position by essentially 
reversing the movements described above. 
The device 100, and in particular the linkage mechanism 

116, will now be described in more detail with reference to 
FIGS. 2 to 12B. Again, it is to be understood that the linkage 
mechanism 116 is only one example of a linkage mechanism 
that may actuate rotation of a rotatable member including an 
interface surface, and embodiments are not limited to the 
devices including the linkage mechanism 116. 

In the remaining description of the device 100, the direc 
tion extending perpendicularly away from the base member 
112 and toward the lid member 110, when the device 100 is in 
the closed position, will be referred to as the upward direc 
tion. Conversely, the opposite direction will be referred to as 
the downward direction. The direction extending from the 
linked end 102 toward the free end 104 of the device 100, 
when the device 100 is in the closed position, will be referred 
to as the forward direction. Conversely, the opposite direction 
will be referred to as the backward direction. The upward, 
downward, forward and backward directions are referenced 
to the base member 112 which is shown as remaining station 
ary relative to other elements of the device 100 in the figures. 
These reference directions are for ease of description and do 
not require any particular orientation of the elements of the 
device 100 including the base member 112. 
The linkage mechanism 116 includes a system of linkages 

intermediate of, and pivotably connected to, the lid, base, and 
rotatable members 110, 112, and 114. The linkage mecha 
nism includes elements of the lid member 110, the base 
member 112 and the rotatable member 114. The linkage 
mechanism 116 further includes two additional link mem 
bers, although other embodiments may comprise more or less 
additional link members. Specifically, the linkage mechanism 
116 includes a base link member 132 (described below and 
shown in FIG. 4) and a lid link member 134 (described below 
and shown in FIG. 5) which are mirrored on each of the first 
and second device sides 106 and 108. The lid member 110, the 
base member 112, the rotatable member 114, the base links 
132 and the lid links 134 are described individually, and in 
greater detail, with reference to FIGS. 2 to 6 respectively. 

FIG. 2 is a perspective view of the lid member 110 of 
device 100 (as shown in FIGS. 1A to 1C). The lid member 110 
has a first lid member end 136, an opposite second lid member 
end 138, a first lid member side 140 and an opposite second 
lid member side 142. The lid member 110 has a lid member 
outer surface 144, and the inner lid member surface 120 
having the graphical display 124 (shown in FIG. 1C). In this 
embodiment, the lid member 110 includes cover plates 146 
and lid hinge plates 148. The cover plates 146 each depend 
backward from the second lid member end 138 and substan 
tially parallel to the lid hinge plates 148 at the respective side 
140 and 142. The lid hinge plates 148 each depend from the 
second lid member end 138 toward the linked end of the 
device 100 and are disposed inward from a respective cover 
plate 146. The lid cover plates 146 are uniformly the same 
height as the first and second lid member sides 140 and 142 
and extend farther than the lid hinge plates 148. 

Each lid hinge plate 148 is generally U-shaped with a first 
arm 150 attached to the second lid member end 138 and a 
second arm 152 which is angled away from the second lid 
member end 138. The second arm 152 includes first and 
second lid member pivot holes 154 and 156. The first lid 
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member pivot hole 154 is above the second lid member pivot 
hole 156 and is further away from the second lid member end 
138. A lid hinge plate recess 158 is defined between the first 
and second arms 150 and 152 of each lid hinge plate 148. The 
lid hinge plates 148 have respective inner and outer lid hinge 
plate surfaces 162 and 164 which are substantially flat. 

In this embodiment, base link accommodation gaps 160 are 
present between each cover plate 146 and the respective lid 
hinge plate 148. A lid member/base link clearance surface 
166 defines an end wall of each base link accommodation gap 
160. Each lid member/base link clearance surface 166 is 
concavely curved. A lid/rotatable member clearance surface 
168 at the second lid member end 138 extends between the lid 
hinge plates 148 and is concavely curved. The lid/rotatable 
member clearance surface 168 and the lid hinge plates 148 
together define a lid/rotatable member clearance space 170 
which can accommodate the rotatable member 114 (shown in 
FIGS. 1A to 1C) and the lid links 134 (shown in FIG. 5) 
between the lid hinge plates 148, as will be described in 
further detail below. 

FIG. 3 is a perspective view of the base member 112 of 
device 100 (as shown in FIGS. 1A to 1C). The base member 
112 has a first base member end 172, an opposite second base 
member end 174, a first base member side 176 and an oppo 
site second base member side 178. In this embodiment, the 
base member 112 includes two base hinge plates 179 which 
each depend backward from the second base member end 174 
near a respective first or second base member side 176 and 
178. 

Turning again to FIG. 3, each base hinge plate 179 of this 
embodiment includes an upper arm 180 and a lower arm 182 
which each extend generally away from the second base 
member end 174. The upper arm 180 is angled upward and 
away from the second base member end 174 and the lower 
arm 182 is substantially rounded. The base hinge plate 179 
includes first and second base member pivot holes 184 and 
186. The first base member pivot hole 184 is disposed in the 
lower arm 182 and the second base member pivot hole 186 is 
disposed above the first base member pivot hole 184 and is 
closer to the second base member end 174. A base hinge plate 
recess 188 is defined between the upper and lower arms 180 
and 182 of each hinge plate 179. 
The base hinge plates 179 have respective inner and outer 

base hinge plate surfaces 190 and 192 which are substantially 
flat. The base hinge plates 179 each further include a raised 
surface 193 which is raised from the inner base hinge plate 
surface 190. The raised surface 193 extends from the second 
base member end 174 and is partially bounded by a concavely 
curved edge surface 194 which is shaped to provide clearance 
for the lid hinge plate 148. 

In this embodiment, a side base clearance surface 196 
extends from each base hinge plate 179 to the respective first 
or second base member side 176 and 178. A base/rotatable 
member clearance surface 198 extends between base hinge 
plates 179, is concavely curved and provides clearance for the 
rotational and translational movement of the rotatable mem 
ber 114 (as shown in FIGS. 1A to 1C) as the device 100 is 
opened or closed. The base/rotatable member clearance sur 
face 198 and the base hinge plates 179 together define a 
base/rotatable member clearance space 200 which can 
accommodate the rotatable member 114 (shown in FIGS. 1A 
to 1C), the lid links 134 (shown in FIG. 5), and the lid hinge 
plates 148 (shown in FIG. 2), as described in further detail 
below. 

FIG. 4 is a perspective view of the base links 132 of the 
device 100. In this embodiment, the base link 132 includes an 
upper edge 202, a lower edge 204, a front edge 206, and a back 
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edge 208. The base link 132 has an inner base link surface 214 
and an opposite outer base link surface 216 (shown in FIG. 
8C) which are both substantially flat. The upper, lower, and 
back edges 202, 204, and 208 are each substantially straight. 
The front edge 206 is convexly curved, and the side base 5 
clearance surface 196 of the base member 112 is shaped to 
provide clearance for the front edge 206 of the base link 132. 
The base link 132 further includes a first base link pivot 

hole 210 and a pivot extension 212. The pivot extension 212 
depends Substantially perpendicularly away from the inner 10 
base link surface 214 near the back edge 208 and above the 
first base link pivot hole 210. The pivot extension 212 
includes second and third base link pivot holes 218 and 220. 
The pivot extension 212 extends a distance away from the 
inner base link surface 214 and is approximately the com- 15 
bined thicknesses of the base hinge plate 179 (shown in FIG. 
3) and the lid hinge plate 148 (shown in FIG. 2). The pivot 
extension 212 is bounded by an extension edge surface 222 
which extends around and defines a shape of the pivot exten 
sion 212. The pivot extension 212 has a front end 224 which 20 
is shaped complimentary to both the base hinge plate recess 
188 (shown in FIG. 3) and the lid hinge plate recess 158 
(shown in FIG. 2). 
The base link accommodation gaps 160 of the lid link 110 

(shown in FIG. 2) are at least as wide as the combined thick- 25 
ness of a respective base link 132 and base hinge plate 179 
(shown in FIG. 3). 

FIG.5is a perspective view of the lid link 134 of device 100 
(as shown in FIG. 7). The lid link 134 has an outer lid link 
Surface 226 and an opposite inner lid link Surface (not shown) 30 
which are both substantially flat. In this embodiment, the lid 
link includes a continuous curved outer edge 228 which 
defines a mirror-image J-shape having a long arm 230, a short 
arm 232 and a curved section 234 between the long arm 230 
and the short arm 232. A lid link recess 236 is defined between 35 
the long and short arms 230 and 232. The lid link 134 further 
includes first and second lid link pivot holes 238 and 240 in 
the long arm 230 and the short arm 232 respectively. A rotat 
able member drive-pin hole 242 is provided in the curved 
section 234. 40 

FIG. 6 is a perspective view of the rotatable member 114 of 
device 100 (as shown in FIG. 2). The rotatable member 114 
includes a first wall surface 244, a second wall surface 246, a 
third wall surface 248, and the interface surface 118. In this 
embodiment, the first and second wall surfaces 244 and 246, 45 
and the interface surface 118 are substantially flat and the 
third wall surface 248 has a slightly M-shaped profile. The 
first and third wall surfaces 244 and 248 of the rotatable 
member meet at a first corner edge 250. The first wall surface 
244 and the interface surface 118 meet at a second corner 50 
edge 252. The interface surface 118 and the second wall 
surface 246 meet at a third corner edge 254. The second and 
third wall surfaces 246 and 248 meet at a fourth corner edge 
256. 
The rotatable member 114 has a first side 258 and an 55 

opposite second side 260. In this embodiment, a side surface 
262 is slightly recessed inward from side 258. The rotatable 
member includes a similar opposite side Surface (not shown). 
A recess wall 264 extends around the edge of side surface 
262. The recess walls height is approximately equal to the 60 
thickness of the lid link 134 (shown in FIG. 5). A groove 266, 
which is concavely curved, is defined in the recess wall 264 
opposite from the interface Surface to accommodate the lid 
link 134 (shown in FIG. 5). 
The distance between diagonally opposite first and third 65 

corner edges 250 and 254, or diagonally opposite second and 
fourth corner edges 252 and 256 of the rotatable member 114 

10 
is greater than the width of any wall surface 244, 246,248 or 
the interface surface 118 of the rotatable member 114. There 
fore, the clearance required for rotating the rotatable member 
114 is greater than the width of any one of the wall surfaces 
244, 246 and 248 and the interface surface 118 of the rotatable 
member 114. 
The rotatable member 114 further includes a rotatable 

member pivot hole 268 and a drive slot 270. The rotatable 
member pivot hole 268 is located approximately midway 
between the first and second wall surfaces 244 and 246 and 
adjacent to the groove 266. The drive slot 270 is angled 
toward the fourth corner edge 256 and is approximately lin 
early in line with the rotatable member pivot hole 268. 
Although only the side surface 262 of the rotatable member 
114 is shown in FIG. 6, it is to be understood that the rotatable 
member pivot hole 268 and drive slot 270 are mirrored on the 
opposite side surface of the rotatable member 114 in this 
embodiment, although embodiments are not so limited. 
Again, it is to be understood that some embodiments may 
only include linkage elements on one side of the device 100. 

FIG. 7 is an exploded perspective view of the device 100. 
FIG. 7 shows the elements of the linkage mechanism 116 
described with reference to FIGS. 2 to 6. FIG. 7 shows the lid 
member 110, the base member 112, the rotatable member 
114, the base links 132, and the lid links 134. 

First, second, third, fourth and fifth pivot pins 272, 274, 
276,278, and 280 and drive-pin 282 are also shown in FIG. 7. 
In this embodiment, the first and second lid member pivot 
holes 154 and 156 are shaped to receive the second and first 
pivot pins 274 and 272 respectively. The first and second base 
member pivot holes 184 and 186 are shaped to receive the 
fourth and first pivot pins 278 and 272 respectively. The first, 
second, and third base link pivot holes 210, 218 and 220 are 
each shaped to receive the fourth, fifth, and third pivot pins 
278, 280 and 276 respectively. The first and second lid link 
pivot holes 238 and 240 and the rotatable member drive-pin 
hole 242 of the lid link 134 are shaped to receive the second 
and third pivot pins 274 and 276 and the drive-pin 282 respec 
tively. The rotatable member pivot hole 268 is shaped to 
receive the fifth pivot pin 280 and the drive slot 270 is shaped 
to receive the drive-pin 282. 
The size, shape, and features of the elements of the linkage 

mechanism 116 described with respect to FIGS. 2 to 7 are not 
limited to the specific designs described herein. One skilled in 
the art will appreciate that elements of a linkage mechanism 
may be sized and shaped differently depending on implemen 
tation specific considerations. For example, Some or all ele 
ments could be designed as simple bar linkages between pivot 
holes. In addition, other linkage systems may perform similar 
functions without departing from the scope of some embodi 
mentS. 

The arrangement of the elements of the device 100, includ 
ing the linkage mechanism 116 will now be described with 
reference to FIGS. 7 to 9C. 
The elements of each side/half of the hinge mechanism 116 

are arranged adjacent to each other in the following order, 
starting from the respective first and second device sides 106 
and 108 and moving inward: the cover plate 146; the base link 
132; the base hinge plate 179; the lid hinge plate 148; and then 
the lid link 134. The rotatable member 114 sits between the 
two lid links 134. The pivot extension 212 of the base link 132 
extends crosswise past the lid and base hinge plates 148 and 
179 to sit adjacent to the lid link 134. The cover plates 146 
may hide or partially hide some elements of the linkage 
mechanism 116 from view. 

For clarity, side views of the elements of linkage mecha 
nism 116 are shown in FIGS. 8A to 8E in a rotational orien 



US 8,483,784 B2 
11 

tation equivalent to the closed position of the device 100 
shown in FIG. 1A. The elements are then shown combined in 
FIG. 9A to 9C. In FIGS. 8A to 9C, distinct dotted lines are 
used for each of the elements shown in FIGS. 8A to 8E to 
show the respective elements, or parts of elements, which are 
behind other elements. 

FIG. 8A is a partial cutaway side view of the lid member 
110 including lid hinge plate 148 and the first and second lid 
member pivot holes 154 and 156. The lid cover plate 146 
(shown in FIG. 2) of the lid member 110 is cut away in FIG. 
8A. FIG. 8B is a partial side view of the base member 112 
including base hinge plate 179 and the first and second base 
member pivot holes 184 and 186. FIG. 8C is a side view of the 
base link 132 including the first, second, and third pivot holes 
210, 218 and 220, the pivot extension 212 and the outer base 
link Surface 216. FIG. 8D is a side view of the lid link 134 
including the first and second lid link pivot holes 238 and 240 
and the rotatable member drive-pinhole 242. FIG. 8E is a side 
view of the rotatable member 114 including the interface 
surface 118, the rotatable member pivot hole 268 and the 
drive slot 270. 

FIGS. 9A to 9C are each an enlarged partial cutaway side 
view of the device 100 in the closed, partially opened, and 
fully opened positions, respectively. The lid cover plate 146 
(shown in FIG. 2) of the lid member 110 is cut away in FIGS. 
9A to 9C for simplicity and clarity. 

Turning to FIG.9A, the first pivot pin 272 is received in the 
second lid member pivot hole 156 of the lid hinge plate 148 
and the second base member pivot hole 186 of the base hinge 
plate 179 (shown in FIGS. 8A and 8B respectively). The 
second lid member pivot hole 156, the second base member 
pivot hole 186 and the first pivot pin 272 are hereinafter 
collectively referred to as a first pivot P1. The first pivot P1 
rotatably couples the lid hinge plate 148 to the base hinge 
plate 179. 

The second pivot pin 274 is received in the first lid member 
pivot hole 154 of the lid hinge plate 148 and the first lid link 
pivot hole 238 (shown in FIGS. 8A and 8D respectively). The 
first lid member pivot hole 154, the first lid link pivot hole 238 
and the second pivot pin 274 are hereinafter collectively 
referred to as a second pivot P2. The second pivot P2 rotatably 
couples lid hinge plate 148 to the lid link 134. 
The third pivot pin 276 is received in the third base link 

pivot hole 220 and the second lid link pivot hole 240 (shown 
in FIGS. 8C and 8D respectively). The third base link pivot 
hole 220, the second lid link pivot hole 240 and the third pivot 
pin 276 are hereinafter collectively referred to as a third pivot 
P3. The third pivot P3 rotatably couples the base link 132 to 
the lid link 134. 

The fourth pivot pin 278 is received in the first base mem 
ber pivot hole 184 of the base hinge plate 179 and the first base 
link pivot hole 210 (shown in FIGS. 8B and 8C respectively). 
The first base member pivot hole 184, the first base link 210 
and the fourth pivot pin 278 are hereinafter collectively 
referred to as a fourth pivot P4. The fourth pivot P4 rotatably 
couples the base hinge plate 179 to the base link 132. 
The fifth pivot pin 280 is received in the second base link 

pivot hole 218 and the rotatable member pivot hole 268 
(shown in FIGS. 8C and 8E respectively). The second base 
link pivot hole 218, the rotatable member pivot hole 268 and 
the fifth pivot pin 280 are hereinafter collectively referred to 
as a fifth pivot P5. The fifth pivot P5 rotatably couples the base 
link 132 to the rotatable member 114. Lid link recess 236 
(shown in FIG. 5) provides clearance for P5. 
The drive-pin 282 is received in the rotatable member 

drive-pinhole 242 of the lid link 134 and the drive slot 270 of 
the rotatable member 114. The drive-pin 282 can travel within 
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the drive slot 270, but its movement is restricted to travel 
therein. The rotatable member drive-pin hole 242, the drive 
slot 270 and the drive-pin 282 are hereinafter collectively 
referred to as a sixth pivot P6. The sixth pivot P6 rotatably 
couples the lid link 134 and the rotatable member 114 while 
allowing the drive-pin 282 to travel in the drive slot 270. 

FIG. 10 is a diagram showing the relative positions of the 
first, second, third, fourth, fifth and sixth pivots P1, P2, P3, P4, 
P5 and P6 when the device 100 is in the closed State shown in 
FIG.9A. 
The elements of the linkage mechanism 116 form a system 

of linkages which are intermediate to, and pivotably con 
nected to the lid, base, and rotatable members 110, 112, and 
114. Turning back to FIG.9A, each of the lid hinge plate 148, 
the base hinge plate 179, the base link 132, the lid link 134, 
and the rotatable member 114 are solid and form solid link 
ages between pivots that remain a constant length as the 
device is moved from the closed to the opened position and 
vice versa. Specifically, the lid hinge plate 148 forms a link 
age between the first and second pivots P1 and P2. The base 
hinge plate 179 forms a linkage between the first and fourth 
pivots P1 and P4. The base link 132 forms a linkage between 
each of the third, fourth, and fifth pivots P3, P4, and P5. The 
lid link forms a linkage between each of the second, third, and 
sixth pivots P2, P3, and P6. Finally, the rotatable member 114 
forms a linkage between the fifth and sixth pivots P5 and P6, 
although travel of the rotatable member drive-pin hole 242 
and the pivot pin 282 is allowed as restricted by the drive slot 
270. Each of these linkages maintains a constant length. In 
this embodiment, the distance between the first pivot P1 and 
the second pivot P2 is less than the distance between the first 
pivot P1 and the fourth pivot P4, and the distance between the 
third pivot P3 and the second pivot P2 is greater than distance 
between the third pivot P3 and the fourth pivot P4. 
The interaction of elements of the device 100, including the 

linkage mechanism 116, shown in Figures to 9A to 9C will 
now be described with reference to FIGS. 9A to 12B. 
The system of linkages of the linkage mechanism 116 

described above actuates the counter-rotation in the rotatable 
member 114 with respect to the lid member 110 in response to 
moving the device 100 between the closed to the open posi 
tions. The interaction of the elements of the linkage mecha 
nism 114 can be, generally, thought of as a combination of 
two mechanisms and corresponding motions. A first mecha 
nism includes the linkages between the first, second, third and 
fourth pivots P1, P2, P3, and P4. A second mechanism 
includes the linkages between the fifth and sixth pivots P5, 
P6, and the first mechanism. The movement of the fifth and 
sixth pivots P5 and P6 defines the movement of the rotatable 
member 114. 
The rotatable member 114 is in the first rotational state in 

FIG.9A. As discussed above, interface elements on the inter 
face surface 118 at the linked end 102 (“pager position') of 
the device 100 are accessible by a user when the device 100 is 
in the closed position and the rotational member is in the first 
rotational state. 
The movement of the first mechanism (including the first, 

second, third, and fourth pivots P1, P2, P3, and P4) as the 
device is moved from the closed position shown in FIG.9A to 
the partially opened position shown in FIG. 9B will now be 
described. 
As the device is moved from the closed position shown in 

FIG. 9A to the partially opened position shown in FIG.9B, 
the lid member 110 rotates in a first direction of rotation 
(clockwise in FIGS. 9A to 9C) with respect to the base mem 
ber 112 such that the respective inner lid and base member 
surfaces 120 and 122 move apart. The lid member 110 rotates 
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about the first pivot P1, which connects the lid and base 
members 110 and 112. The rotation of the lid member 110 
drives rotation of the second pivot P2, which is linked to the 
first pivot P1 by the lid hinge plate 148, about the first pivot P1 
in the first direction of rotation. 
The linkages between the second, third, and fourth pivots 

P2, P3 and P4 form a type of “scissor mechanism' where the 
third pivot P3 is the fulcrum of the scissor mechanism. The 
rotation of the second pivot P2 about the first pivot P1 initially 
moves pivot P2 closer to the fourth pivot P4 (which is shown 
as stationary in FIGS. 9A to 9C) thereby driving movement of 
the third pivot P3. Movement of the third pivot P3 consists of 
a rotation about the fourth pivot P4 (to which the third pivot 
P3 is linked). Therefore, as the second pivot P2 rotates about 
the first pivot P1, the third pivot P3 also initially rotates about 
the fourth pivot P4 in the same direction. 

FIG. 11A is a diagram showing the relative positions and 
movement of the first, second, third, and fourth pivots P1, P2, 
P3, and P4 when the device 100 is moved to the partially 
opened position. The first and fourth pivots P1 and P4 are 
shown as remaining stationary in FIG.11 as they are linked by 
the base hinge plate 179 which is also shown as stationary in 
FIGS. 9A to 9C. The dotted line positions 2a and 3a indicate 
the respective positions of the second and third pivots P2 and 
P3 when the device 100 is in the closed position (shown in 
FIG. 9A). The solid line positions 2b and 3b indicate the 
respective positions of the second and third pivots P2 and P3 
when the device 100 is in the partially opened position (shown 
in FIG.9B). The movement of the second and third pivots P2 
and P3 from the respective positions 2a and 3a to positions 2b 
and 3b is indicated by the dotted arrows 284 and 286 in FIG. 
11A. 
The movement of the second mechanism (including the 

fifth and sixth pivots P5, and P6) as the device is moved from 
the closed position shown in FIG. 9A to the partially opened 
position shown in FIG.9B will now be described. 

Turning back to FIGS. 9A and 9B, the fifth pivot P5 is 
linked to both the third and fourth pivots P3 and P4 via the 
base link 132. Therefore, the fifth pivot P5 follows a similar 
initial rotation as the third pivot P3 about the fourth pivot P4. 
The sixth pivot P6 is linked to the second and third pivots P2 
and P3 via the lid link 134 and P6 is also linked to the fifth 
pivot P5 via the rotatable member 114. As the fifth pivot P5 
initially rotates about the fourth pivot P4, the sixth pivot P6 
also follows a similar, though transposed, movement. The 
sixth pivot P6 also travels a greater distance than the fifth 
pivot P5. As can be seen in FIG.9B, the initial movement of 
the fifth and sixth pivots P5 and P6, which are both linked to 
the rotatable member 114, causes a slight rotation of the 
rotatable member 114 in a direction of rotation opposite to 
that of the lid member 110. The initial movement of both the 
fifth and sixth pivots P5 and P6 also causes translational 
movement of the rotatable member 114 away from the first 
pivot P1, and, thus, away from the lid and base members 110 
and 112. 

FIG. 11B is a diagram showing the relative positions and 
movement of the first, fourth, fifth and sixth pivots P1, P4, P5, 
and P6 when the device 100 is moved to the partially opened 
position. The first and fourth pivots P1 and P4 are shown as 
remaining stationary in FIG. 12A, as they are linked by the 
base hinge plate 179 which is shown as stationary in FIGS.9A 
to 9C. The dotted line positions. 5a and 6a indicate the respec 
tive positions of the fifth and sixth pivots P5 and P6 when the 
device 100 is in the closed position (shown in FIG.9A). The 
solid line positions 5b and 6b indicate the respective positions 
of the fifth and sixth pivots P5 and P6 when the device 100 is 
in the partially opened position (shown in FIG. 9B). The 
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movement of the fifth and sixth pivots P5 and P6 from the 
respective positions. 5a and 6a to positions 5b and 6b is 
indicated by the dotted arrows 288 and 290 in FIG. 11B. 
The movement of the first mechanism (including the first, 

second, third, and fourth pivots P1, P2, P3, and P4) as the 
device is moved from the partially opened position shown in 
FIG.9B to the fully opened position shown in FIG.9C will 
now be described. 
As the device is moved from the partially opened position 

shown in FIG.9B to the fully opened position shown in FIG. 
9C, the lid member 110 is further rotated about the first pivot 
P1 in the first direction of rotation. Therefore, the second 
pivot P2 continues to rotate about the first pivot P1. 

Because the distance between the first and second pivots P1 
and P2 is less than the distance between the first and fourth 
pivots P1 and P4, and the distance between the third and 
second pivots P3 and P2 is greater than distance between the 
third and fourth pivots P3 and P4, the second pivot P2 can 
rotate continuously in the first direction of rotation about the 
first pivot P1. Similarly, the third pivot P3 can rotate continu 
ously about the second pivot P2 but in the direction counter to 
the first direction of rotation. Once the lid member 110 rotates 
past a certain angle (approximately the angle alpha shown in 
FIG.9B) with respect to the base member 112, the third pivot 
P3 begins to counter-rotate (counter-clockwise as shown in 
FIGS.9B and 9C) about P4. When the device 100 is moved to 
the fully opened position shown in FIG.9C, the third pivot P3 
is counter-rotated, about the fourth pivot P4, to a position 
slightly more counter-clockwise than when the device is in 
the closed position shown in FIG.9A. 

FIG. 12A is a diagram showing the relative positions and 
movement of the first, second, third, and fourth pivots P1, P2, 
P3, and P4 when the device 100 moved to the fully opened 
position. The dotted line positions 2a and 3a indicate the 
respective positions of the second and third pivots P2 and P3 
when the device 100 is in the closed position (shown in FIG. 
9A). The dotted line positions 2b and 3b indicate the respec 
tive positions of the second and third pivots P2 and P3 when 
the device 100 is in the partially opened position (shown in 
FIG. 9B). The solid line positions 2c and 3c indicate the 
respective positions of the second and third pivots P2 and P3 
when the device 100 is in the fully opened position (shown in 
FIG.9C). The initial movement of the second and third pivots 
P2 and P3 from the respective positions 2a and 3a to positions 
2b and 3b are indicated by the arrows 284 and 286 (also 
shown in FIG. 11A). The continued movement of the second 
and third pivots P2 and P3 from the positions 2b and 3b to 
positions 2c and 3c is indicated by the dotted arrows 292 and 
294 in FIG. 12A. 
The movement of the second mechanism (including the 

fifth and sixth pivots P5, and P6) as the device is moved from 
the partially opened position shown in FIG. 9B to the fully 
opened position shown in FIG.9C will now be described. 
As the device is moved from the partially opened position 

shown in FIG.9B to the fully opened position shown in FIG. 
9C, the fifth pivot P5 follows a similar counter-rotation as the 
third pivot P3 about the fourth pivot P4. Specifically, the fifth 
pivot P5 is counter-rotated, about the fourth pivot P4, to a 
position slightly more counter-clockwise than when the 
device is in the closed position shown in FIG.9A. Because the 
sixth pivot P6 is linked to the rotating second pivot P2, as well 
as the counter-rotating third and fifth pivots P3 and P5, the 
sixth pivot P6 moves in an arc from one side of the first pivot 
P1 (the pivot between the lid and base members 110 and 112) 
to the other side of the first pivot P1. This continued move 
ment of both the fifth and sixth pivots P5 and P6, as the device 
100 moves to the fully opened position, defines a further 
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counter-rotation of the rotatable member 114. The continued 
movement of both the pivots P5 and P6 also causes transla 
tional movement of the rotatable member 114 back toward the 
first pivot P1, and, thus, back toward the lid and base members 
110 and 112. 

FIG. 12B is a diagram showing the relative positions and 
movement of the first, fourth, fifth and sixth pivots P1, P4, P5, 
and P6 when the device 100 is moved to the fully opened 
position. The dotted line positions 5a and 6a indicate the 
respective positions of the fifth and sixth pivots P5 and P6 
when the device 100 is in the closed position (shown in FIG. 
9A). The dotted line positions 5b and 6b indicate the respec 
tive positions of the fifth and sixth pivots P5 and P6 when the 
device 100 is in the partially opened position (shown in FIG. 
9B). The solid line positions 5c and 6c indicate the respective 
positions of the fifth and sixth pivots P5 and P6 when the 
device 100 is in the fully opened position (shown in FIG.9C). 
The initial movement of the fifth and sixth pivots P5 and P6 
from the respective positions 5a and 6a (closed position) to 
positions 5b and 6b (partially opened position) are indicated 
by the arrows 288 and 290 (also shown in FIG. 11B). The 
continued movement of the fifth and sixth pivots P5 and P6 
from the positions 2b and 3b (partially opened position) to 
positions 2c and 3c (fully opened position) is indicated by the 
dotted arrows 296 and 298 in FIG. 12B. 

Turning to FIG. 9C, pivot extension 212 of the base link 
132 may act as a physical stop defining the allowable angle 
between the lid member 110 and the base member 112 when 
the device 100 is opened. When the device 100 is in the 
opened position, pivot extension 212 may abut both the base 
hinge plate recess 188 and the lid hinge plate recess 158 to 
prevent further rotation of the lid member 110 with respect to 
the base member 112. In this way, the shape of the base hinge 
plate 179, the lid hinge plate 148 and pivot extension 212 can 
be designed to provide a physical stop at the desired angle for 
the opened position of the device 100. 
As described above, the linkage mechanism 116 actuates 

rotational and translational movement of the rotatable mem 
ber 114 with respect to the lid and base members 110 and 112. 
By moving the rotatable member 114 away from the lid and 
base members 110 and 112 as part of the rotation process, 
rotation of the first, second, third and fourth corneredges 250, 
252, 254 and 256 requiring the greatest clearance occurs 
away from the lid and the base members 110 and 112. Thus, 
the clearance distance between the base/rotatable member 
clearance surface 198 and the lid/rotatable member clearance 
surface 168 (as shown in FIG.9C) may be reduced. Reducing 
the clearance distance as described above may minimize the 
necessary size of the base/rotatable member gap 130 and the 
lid/rotatable member gap 131 shown in FIG.9C. 
As mentioned above, the linkage mechanism 116 also actu 

ates movement of the rotatable member 114 from the second 
rotational state to the first rotational state in response to move 
ment of the device from the fully opened to the closed posi 
tion. The movements described above with respect to opening 
the device are essentially reversed when the device is closed. 

It is to be understood that embodiments are not limited to 
mobile communication devices implementing the linkage 
mechanisms described above. A linkage mechanism need not 
consist of a series of pivots and linkages, but may also be 
accomplished by a system of gears or other linkage elements. 
Also, embodiments are not limited to those having rectangu 
lar prism shaped rotatable members as described above. 
Indeed, any prism form that has corner distances greater than 
the distances between flat sides could be transposed via a 
similar method of combined rotation and translation. As a 
further example, a rotatable member could be cylindrical 
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shaped. A cylindrical shaped rotatable member, having no 
rotating corners, would not require translational movement to 
provide clearance for rotation of the member. 

In some embodiments a camera may be present on a Sur 
face of the rotatable member 114. A camera (not shown) 
could be provided on the wall surface 244 which is opposite 
to an interface surface 118. The camera would be hidden 
when the device 100 is in the closed position, but will face 
away from inner surfaces 122 and 120 when the device 100 is 
in the opened position. 

Springs or other methods could be used in conjunction with 
the linkage mechanism 116 to provide a bias force such that 
device 100 naturally remains in either the opened or closed 
position in the absence of outside force being applied to 
device 100. 

In some embodiments a linkage mechanism may not actu 
ate translational movement of a rotatable member. In some 
embodiments, a four-bar linkage may be implemented as a 
linkage device used to couple together lid, base, and rotatable 
members of a flip phone device and to actuate rotation of the 
rotatable member. 
An embodiment of a mobile communication device utiliz 

ing a four-bar linkage which does not actuate translational 
movement of a rotational member will now be described with 
reference to FIGS. 13 A to 13C and 14. It is to be understood 
that FIGS. 13 A to 13C and 14 show only an example of a 
linkage mechanism that may be used in a flip phone device, 
and other linkage mechanisms may be used in Some embodi 
mentS. 

FIGS. 13A to 13C are each side views of a flip phone device 
400 which has a linked device end 402, a free end 404, a side 
406, and an opposite side (not shown). The device 400 
includes a lid member 408 having a linked lid member end 
409 near the linked device end 402 and a base member 410 
having a linked base member end 411 near the linked device 
end 402. The device 400 further includes a rotatable member 
412 (shown in FIGS. 13B and 13C) and a linkage mechanism 
414. FIGS. 13A to 13C show the device 400 in closed, par 
tially opened, and fully opened positions respectively. The 
rotatable member 412 includes a third or interface surface 416 
which may include interface elements. The linkage mecha 
nism 414 includes a first pivot 418, a second pivot 420 (shown 
in FIGS. 13A and 13B), a third pivot 422, and a fourth pivot 
424, as well as a double hinge linkage bar 426. The rotational 
member 412 has first and second rotational states similar to 
those described above with reference to the device 100 
(shown in FIGS. 1A to 13B). 

FIG. 14 is a perspective view of the device 400 in the 
opened position. As seen in FIG. 14, the lid and base members 
408 and 410 have respective first and second or inner lid and 
base member surfaces 428 and 430. A graphical display 432 
is on the inner lid member surface 428 and a keyboard 434 is 
on the inner base member surface 430. A gap 436 is present 
between the base member 410 and the rotatable member 412 
when the device is in the opened position. 

It is to be understood that the elements of the linkage 
mechanism 4.14 may be mirrored on the opposite side of the 
device 400, although, as explained above, embodiments are 
not limited to linkage mechanisms which include mirrored 
elements at or near both sides of a device. 

Turning back to FIG. 13A, the linkage mechanism 414 
hingeably couples the lid, base and rotatable members 408, 
410, and 412. Specifically, the first pivot 418 is a rotatable 
coupling between the lid member 408 and double hinge link 
age bar 426. The second pivot 420 is a rotatable coupling 
between the lid member 408 and the rotatable member 412. 
The third pivot 422 is a rotatable coupling between the base 
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member 410 and the double hinge linkage bar 426. The fourth 
pivot 424 is a rotatable coupling between the base member 
410 and the rotatable member 412. 

With reference to the device 400 in the closed position 
shown in FIG. 13A, second pivot 420 and the fourth pivot 424 
are each located near the linked device end 402 on the respec 
tive lid and base members 408 and 410. The first pivot 418 is 
located farther from the linked device end 402 than the second 
pivot 420 on the lid member 408. The third pivot 422 is 
located farther from the linked device end 402 than the second 
pivot 424 on the base member 410. 

In this embodiment, the lid, base, and rotatable members 
408, 410, and 412 and the linkage bar 426 are solid and form 
Solid links between pivots that remain a constant length as the 
device is moved from the closed to the opened position. 
Specifically, a first linkage is formed by the lid member 408 
between the pivots 418 and 420. A second linkage is formed 
by the base member 410 between the pivots 422 and 424. A 
third linkage is formed by the rotatable member 412 between 
the pivots 420 and 424. A fourth linkage is formed by double 
hinge linkage bar 426 between the pivots 418 and 422. This 
hinge/pivot arrangement forms a four-bar linkage. 

Turning now to FIG. 13A, the device 400 is shown in the 
closed position. The interface surface 416 is at linked device 
end 402 (i.e. the “pager position) of the device 400 such that 
interface elements may be accessed by a user of the device 
400 when the device 400 is in the closed position. 
As the device is moved from the closed position shown in 

FIG. 13 A to the partially opened position shown in FIG. 13B, 
the lid member 408 is rotated (clockwise in FIGS. 13A to 
13C) with respect to the base member 410. The lid member 
408 is rotated about the first pivot 418. Rotation of the lid 
member 408 about the first pivot 418 drives rotation of the 
second pivot 420 about the first pivot 418 also in a clockwise 
direction. The second pivot 420 is also linked to the fourth 
pivot 424 by the rotatable member 412. As the second pivot 
420 rotates about the first pivot 418, the second pivot 420 also 
counter-rotates about the fourth pivot 424 (counter-clockwise 
in FIGS. 13A to 13B). The first and fourth pivots 418 and 424 
initially move apart as the second pivot moves between them. 
The movement of the second and fourth pivots 420 and 424 
define movement of the rotatable member 412. As can be seen 
in FIG.13B, as the second pivot 420 counter-rotates about the 
fourth pivot 424, the rotatable member counter-rotates with 
respect to the lid member. 
As the device is moved from the partially opened position 

shown in FIG. 13B to the fully opened position shown in FIG. 
13C, the lid member 408 continues to rotate about the first 
pivot 418 and, therefore, the second pivot 420 continues to 
rotate about the first pivot 418 and counter rotate about the 
fourth pivot 424. After the second pivot passes between the 
first and fourth pivots 418 and 424, the first and fourth pivots 
begin to move closer to one another again. The double hinge 
linkage bar 426 is longer than the linkage between the pivots 
420 and 418. Therefore, as the second pivot 420 continuously 
rotates, it passes under the double hinge linkage bar 426. The 
counter-rotation of the second pivot 420 about the fourth 
pivot 424 continues to counter-rotate the rotatable member 
412. 

Turning to FIG. 13C, when the lid member is rotated to the 
fully opened position, the rotatable member is counter-ro 
tated such that the interface surface 416 is aligned with the 
inner lid member surface 428 of the lid member 408. The 
interface surface 416 is positioned between and concurrently 
viewable with the inner lid member surface 428 and the inner 
base member surface 430. 
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As will be appreciated by one skilled in the art, linkage 

mechanism 414 may similarly actuate the rotatable member 
412 to rotate from the second rotational state to the first 
rotational state in response to the device 400 being moved 
from the opened to the closed position. 

Unlike the device 100, as shown in FIGS. 1 to 12B, the 
rotatable member 412 experiences little or no translational 
movement away from, and back to, the lid member 408 and 
the base member 410 as the device 400 is opened. Therefore, 
more clearance distance between lid and the base members 
408 and 410 is required to allow clearance of the corner edges 
of the rotatable member 412 during counter-rotation. As can 
be seen in FIG. 14, this may result in the gap 436 being larger 
than either of the base/rotatable member gap 130 or the lid/ 
rotatable member gap 131 as shown in FIG. 1C. Therefore, a 
linkage mechanism which generates little or no translational 
movement as part of the counter-rotation of a rotatable mem 
ber having interface elements may require larger gaps in 
between members when the device is in an opened position 
than a linkage mechanism which does actuate translational 
movement. However, linkage mechanism 414, which gener 
ates little or no translational movement, may use fewer parts 
thereby requiring less space around the sides of the device 
400 to house linkage mechanism 414. Requiring less space 
around the sides of the device 400 may avoid the presence of 
gaps in the linkage mechanism or between the rotatable mem 
ber 412 and the sides of the device 400. 

In some embodiments, an over-centering spring (not 
shown). Such as an extension spring, connected to the first and 
fourth pivots 418 and 424 which is biased against stretching 
or expanding may provide a force which biases the device 400 
to remain in either the opened or closed position. The first and 
fourth pivots 418 and 424 move away from each other and 
then back toward each other throughout the entire movement 
of the device 400 from the closed to the fully opened position 
(as seen in FIGS. 13A to 13C). Therefore, force would have to 
be applied to the device to overcome the bias of the spring 
against stretching. 

Although not illustrated in FIG. 14, the linked lid member 
end 409 of the lid member 408 may rotate in a plane adjacent 
to the linked base member end 411 of the base member 410, 
such that when the lid member 408 rotates with respect to the 
base member 410, the linked lid member end 409 of the lid 
member 408 does not interfere with linked base member end 
411 of the base member 410. Interference between the lid and 
base members 408 and 410 may also be avoided by using 
other methods such as providing gaps or recesses in at least 
one of the lid and base members 408 and 410. 

In some embodiments, interface elements may be on the 
top of a flip phone device when the device is in the closed 
position, rather than being located in the "pager position'. 
Some embodiments may utilize a drive-pin which is engaged 
in a drive shaft to actuate movement of the rotatable member. 
An embodiment of a flip phone device wherein interface 

elements are located on the top of the device when the device 
is closed, and which uses a drive-pin/drive shaft type linkage 
device, will now be described with reference to FIGS. 15A to 
22. 

FIGS. 15A and 15B are perspective views of a flip phone 
device 500 in a closed position and an opened position respec 
tively. The device 500 has a linked end 502, a free end 504, a 
first device side 506 and an opposite second device side 508. 
The device 500 includes a lid member 510, a base member 
512, a rotatable member 514, and a linkage mechanism 516 
(described below and shown assembled in FIGS. 20 to 22). 
The rotatable member 514 has a third or interface surface 518 
which may include interface elements. The lid member has an 
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outer lid member surface 520 (shown in FIG.15A) and a first 
or inner lid member surface 522 (shown in FIG. 15B). The 
base member 512 has an outer base member surface 524 
(shown in FIG. 17B) and a second or inner base member 
surface 526 (shown in FIG. 15B). 

In this embodiment, the lid member 510 includes a graphi 
cal display 528 on the inner lid member surface 522 (shown in 
FIG.15B). The base member 512 includes a keyboard 530 on 
the inner base member surface 526 (shown in FIG. 15B). 

Turning to FIG. 15A, when the device is in the closed 
position, interface surface 518 is on the top of the device 500 
in this embodiment. Specifically, the rotatable member 514 is 
aligned such that interface surface 518 is aligned with the 
outer lid member surface 520. This is the first rotational state 
of the rotatable member 514. It is to be understood that the 
interface surface518 is not limited to the top of the device500 
in Some embodiments. 

Turning to FIG. 15B, in this embodiment, when the device 
500 is in the open position, the lid member 510 is at an angle 
with respect to the base member 512. In some embodiments, 
the lid member 510 may be at an angle between 160 and 170 
degrees with respect to the base member 512, although 
embodiments are not limited to Such angles. In this embodi 
ment, the interface surface 518 of the rotatable member 514 is 
aligned with the inner lid member surface 522, when the 
device 500 is in the opened position. 
The linkage mechanism 516 (described below and shown 

assembled in FIGS. 20 to 22) hingeably couples the lid, base 
and rotatable members 510,512 and 514 near the linked end 
502 of the device 500 Such that the device 500 can be moved 
between the closed and the opened positions. The linkage 
mechanism 516 actuates rotation of the rotatable member 514 
from the first rotational state to a second rotational state in 
response to movement of the device 500 from the closed to the 
opened position. The linkage mechanism 516 also actuates 
rotation of the rotatable member 514 from the second to the 
first rotational state in response to movement of the device 
500 from the opened position to the closed position. 
As the device 500 is moved from the closed position shown 

in FIG.15A to the opened position shown in FIG. 15B, the lid 
member 510 is rotated in a first direction of rotation with 
respect to the base member 512 such that the inner lid and 
base member surfaces 522 and 526 move apart. The rotatable 
member 514 is counter-rotated such that the interface surface 
518 is aligned with the inner lid member surface 522 when the 
device reaches the opened position. For example, if the lid 
member is rotated to be at approximately a 165 degree angle 
to the base member 512 in the open position, the linkage 
mechanism 516 may counter-rotate the rotatable member 514 
by approximately 15 degrees to align interface surface 518 
with the inner lid member surface 522 and graphical display 
528 of lid member 510 in the open position. 
The flip phone device 500, and in particular the linkage 

mechanism 516, will now be described with reference to 
FIGS. 16A to 22. The linkage mechanism 516 includes ele 
ments of the lid member 510, the base member 512, and the 
rotatable member 514, as well as a rotation plate 532. 

In the remaining discussion of the device 500, the direction 
extending perpendicularly away from the base member 512 
and toward the lid member 510, when the device 500 is in the 
closed position, will be referred to as the upward direction. 
Conversely, the opposite direction will be referred to as the 
downward direction. The direction extending from the linked 
end 502 toward the free end 504 of the device, when the 
device is in the closed position, will be referred to as the 
forward direction. Conversely, the opposite direction will be 
referred to as the backward direction. The upward, down 
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ward, forward and backward directions are referenced to the 
base member 512 which is shown as remaining stationary 
relative to other elements of the device 500 in the figures. 

FIGS. 16A to 16C are top, end, and side views of the lid 
member 510 of the device 500 (shown in FIGS. 15A and 15B) 
respectively. The lid member 510 has a first lid member end 
534 (shown in FIGS. 16A and 16C), a second lid member end 
536, a first lid member side 538 (shown in FIGS. 16A and 
16B) and an opposite second lid member side 540. The lid 
member 510 includes two hinge legs 542 which each depend 
from the second lid member end 536, toward the linked end 
502 of the device 500, at a respective first lid member side 538 
and 540. The hinge legs 542 each have a respective hinge leg 
end 544 and inner hinge leg surface 546. The hinge legs 542 
each further include a lid member display axis pivot hole 548 
(shown in FIG.16C) approximately midway along the length 
of the respective hinge leg 542. Each display axis pivot hole 
548 extends from a respective first and second lid member 
side 538 and 540 linearly through the width of the respective 
hinge leg 542 to the respective inner hinge leg surface 546. 
The lid member 510 further includes two rotation driver 

pins 552 which each depend substantially perpendicularly 
and inwardly from a respective inner hinge leg surface 546 of 
the hinge legs 542 near their respective leg end 544. The lid 
member 510 further includes an edge surface 554 at the 
second lid member end 536 which extends between the hinge 
legs542. The hinge legs 542 and the edge surface 554 define 
alid/rotatable member clearance space 556 (as shown in FIG. 
16A). As will be explained below, the lid/rotatable member 
clearance space 556 is shaped to accommodate the rotatable 
member 514. 

FIG. 17A is a top view of the base member 512 of the 
device 500 (shown in FIGS. 15A and 15B) and FIG. 17B is a 
cross section view of the base member taken along the line 
A-A in FIG. 17A and in the direction indicated. The base 
member 512 has a first base member end 558, a second base 
member end 560, a first base member side 562 and an oppo 
site second base member side 564. In this embodiment, the 
base member 512 includes a rotation plate recess 566 near the 
second base member end 560 which is generally concavely 
curved. 

In this embodiment, the base member 512 further includes 
two display axis supports 568 that are each disposed substan 
tially inward from respective first and second base member 
sides 562 and 564. The display axis supports 568 have a front 
support side 572, a back support side 574 and a top end 576 
(shown in FIG. 17B). A base member display axis pivot hole 
578 is disposed near the top end 576 of each display axis 
support 568. 

In this embodiment, the display axis supports 568 each 
further include front and back angular control surfaces 580 
and 582 which are substantially perpendicular and adjacent to 
respective front and back sides 572 and 574 of each support 
568. The front angular control surface 580 is adjacent to the 
front support side 572 and is disposed slightly lower than the 
back angular control surface 582 which is adjacent to the back 
support side 574. 
The base member 512 further includes two rotation plate 

axis pivot mounts 588 positioned between a respective dis 
play axis support 568 and a respective first and second base 
member side 562 and 564. 

FIGS. 18A and 18B are top and side views of the rotatable 
member 514 of the device 500 (shown in FIGS. 15A and 15B) 
respectively. The rotatable member 514 has a front rotatable 
member end 592, a back rotatable member end 594, a first 
rotatable member side 596 and an opposite rotatable member 
side 598 (as shown in FIG. 15A). In this embodiment, the 
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front and back ends 592 and 594 are convexly curved and the 
first and Second rotatable member sides 596 and 598 are 
Substantially straight, although other embodiments are not so 
limited. The front rotatable member end 592 and the first and 
second rotatable member sides 596 and 598 are shaped com 
plimentary to the edge surface 554 and the inner hinge leg 
surfaces 546 (shown in FIG. 16A). Therefore, the clearance 
space 556 (shown in FIG. 16A) can accommodate the rotat 
able member 514. 
A generally J-shaped recess 600 extends into each of the 

first and second rotatable member sides 596 and 598. The 
rotatable member 514 also includes a lower rotatable member 
surface 602, which is substantially flat, opposite to the inter 
face surface 518 (shown in FIG. 18B). As will be described 
below, the lower rotatable member surface 602 and the 
J-shaped recess 600 of the rotatable member 514 are shaped 
to engage the rotation plate 532 (shown in FIGS. 19A to 19C). 

The rotatable member 514 further defines a rotatable mem 
ber display axis pivot hole 604 which extends through the 
rotatable member from the first rotatable member side 596 to 
the second rotatable member side 598. 

FIGS. 19A to 19C are top, end and side views of the 
rotation plate 532 of the device 500 (shown in FIGS. 15A and 
15B) respectively. The rotation plate 532 has a front rotation 
plate end 606, a back rotation plate end 608, a first rotation 
plate side 610 and an opposite second rotation plate side 612. 
In this embodiment, the rotation plate 532 includes a base 
section 614. The rotation plate 532 also includes side sections 
620, which are generally J-shaped, mirrored at each of the 
respective first and second rotation plate sides 610 and 612. 
The base section 614 has an upper rotation plate surface 616 
which is substantially flat and a lower rotation plate surface 
618 (shown in FIGS. 19B and 19C) which is generally con 
vexly curved. The side sections 620 partially extendabove the 
upper rotation plate Surface 616 and have an outer side section 
surface 622 and an inner side section surface 624. The side 
sections 620 are shaped to be received in respective J-shaped 
recesses 600 of the rotatable member 514. 
The rotation plate 532 further defines a rotation pin driver 

slot 626 in the outer side section surface 622 of each side 
section 620. The rotation pin driver slot 626 is curved and can 
slidably engage the rotation driver pins 552 of the lid member 
510 (shown in FIGS. 16A and 16B). Display axis support 
clearance holes 570 are provided in the base section 614 and 
are sized and spaced to receive the display axis supports 568 
of the base member 512 (shown in FIGS. 17A and 17B). 
A rotation plate pivot hole 628 (shown in FIG. 19C) 

extends from the outer side section surface 622 of each side 
section 620, adjacent to the lower rotation plate surface 618, 
to a respective display axis support clearance hole 570. 
Although FIG. 19C only shows the rotation plate pivot hole 
628 of one second rotation plate side 612 of the rotation plate, 
it is to be understood that a mirrored rotation plate pivot hole 
is present on the opposite first rotation plate side 610. The 
rotation plate pivot holes 628 are below the respective rota 
tion pin driver slots 626. 

The rotation plate recess 566 of the base member 512 
(shown in FIGS. 17A and 17B) are shaped generally concave 
to receive the rotation plate 532 and to provide clearance for 
the rotation of the rotation plate 532 and the rotatable member 
514 (as shown in FIGS. 15A and 15B) between the first and 
second rotational states. 

Again, the specific design of elements of the linkage 
mechanism 514 is implementation specific and embodiments 
are not limited to the specific linkage mechanism 514 
described herein. 
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FIG. 20 is an exploded perspective view of the flip phone 

device 500 that shows the elements described above with 
reference to FIGS. 16A to 19C. In addition, FIG. 20 shows a 
display axis shaft 630, two rotation plate axis shafts 632, and 
front and back rubber stops 634 and 636. The lid, base, and 
rotatable member display axis pivot holes 548,578 and 604 
are shaped for receiving the display axis shaft 630. Each 
rotation plate axis pivot mount 588 of the base member 512 
and a respective rotation plate pivot hole 628 of the rotation 
plate 532 are shaped to receive a respective rotation plate axis 
shaft 632. The angular control surfaces 580 and 582 are 
configured to receive respective front and back rubber stops 
634 and 636. Front and back rubber stops 634 and 636 may 
dampen impact of the rotatable member 514. 
The rotation plate 532 is received in rotation plate recess 

566 of the base member 512 such that the rotation plate axis 
pivot holes 588 and 628 are aligned and display axis supports 
568 protrude through display axis support clearance holes 
570. The rotation plate axis shafts 632 are received in the 
rotation plate axis pivot mounts 588 and 628 of the base 
member 512 and the rotation plate 532 respectively. Thus, the 
rotation plate 532 is rotatable about the rotation plate axis 
shafts 632 (a first axis of rotation). The display axis shaft 630 
is received in the lid, base, and rotatable member display axis 
pivot holes 548,578 and 604 to rotatably couple the rotatable 
member 514, the lid member 510 and the base member 512. 
Thus, the rotatable member 514, including the rotation pin 
driver slot 626, is rotatable about the display axis shaft 630 (a 
second axis of rotation). 
Each rotation driverpin 552 of the lid member 510 slidably 

engages a respective rotation pin driver slot 626 of the rota 
tion plate 532. Movement of the rotation driver pins 552 are 
constrained to travel within the respective pin driver slot 626. 
The rotation plate 532 engages the rotatable member 514 

such that movement of the rotation plate 532 is transferred to 
the rotatable member 514. Specifically, the rotatable member 
514 position is fixed by its display axis pivot 604 rotating 
about the display axis shaft 630 which is supported by the 
display axis supports 568 of the base member 512. The upper 
rotation plate surface 616 and the lower rotatable member 
surface 602 are in contact with each other, and the upper 
rotation plate Surface 616 communicates angular movement 
to the rotatable member 514. Therefore, rotational movement 
of the rotation plate 532 actuates rotational movement of the 
rotatable member 514 about display axis shaft 630. 
The interaction and movement of the elements of the 

device 500 will now be described with reference to FIGS. 
21A and 21B. For simplicity, the remaining discussion of the 
linkage mechanism 516 will refer to one side of the device 
500 and the linkage mechanism 516 only (as shown in FIG. 
20). It is to be understood that the elements described are 
mirrored on both sides of the device 500 in this embodiment, 
although embodiments are not so limited. 

FIGS. 21A and 21B are enlarged cross section partial side 
views of the device taken along lines B-B and C-C in FIGS. 
15A and 15B respectively. FIG. 21A shows the device 500 in 
the closed position and FIG.21B shows the device 500 in the 
opened position. 
As can be seen in FIG. 21A, the profile of rotation pin 

driver slot 626 is asymmetrical with respect to display axis 
shaft 630. When the device 500 is in the closed position, 
rotation pin driver slot 626 is biased toward end 502 of the 
device 500 with respect to the display axis shaft 630. The 
rotation plate 532 is positioned such that interface surface 518 
of the rotatable member 514 is parallel with the lid member 
510, and interface surface 518 is aligned with the outer lid 
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member surface 520 of the lid member 510. This position of 
the rotatable member 514 constitutes the first rotational state. 
As the device moves from the closed position shown in 

FIG. 21A to the opened position shown in FIG. 21B, the lid 
member 510 rotates (clockwise in FIGS. 21A and 21B) about 
the display rotation axis defined by display axis shaft 630 and 
rotates with respect to the base member 512. As the lid mem 
ber 510 rotates, the rotation driver pin 552 travels in the 
rotation pin driver slot 626 in the same direction of rotation. 
The distance between the rotation driver pin 552 and the 
display axis shaft 630 is constant. However, as mentioned 
above, the rotation pin driver slot 626 is asymmetrically 
shaped about the display axis shaft 630. Therefore, rotation of 
the rotation driver pin 552 symmetrically about the display 
axis shaft 630, while constrained to the rotation pin driver slot 
626, will cause corresponding movement in the rotation plate 
532. Movement of the rotation driver pin 552 from a starting 
position, where the device 500 is closed, to an ending posi 
tion, where the device 500 is opened, actuates a movement of 
the rotation plate 532 from a position biased toward the end 
502 of the device, with respect to the display axis shaft 630, to 
a position biased away from the end 502 of the device. 
Because the rotation plate pivot 628 is underneath the rotation 
pin driver slot 626, the change in the bias position of the 
rotation plate 532 will drive a rotation of the rotation plate 532 
in the counter-rotation direction (counter-clockwise in FIGS. 
21A and 21B) with respect to the lid member 510. 

Rotation of the rotation plate 532 is followed by the rotat 
able member 514. As the device is opened, the rotatable 
member will rotate from the first rotational state to the second 
rotational state. Similarly, closing the device 500 will actuate 
rotation of the rotatable member 514 from the second rota 
tional state back to the first rotational state shown in FIG. 
21A. Interface surface 518 may, therefore, be conveniently 
accessible by a user of the device 500 when the device 500 is 
in both the opened and closed positions. 

Turning to FIG. 21B, in the opened position, the lid mem 
ber 510 has been rotated to an angle with respect to the base 
member 512, and the rotatable member 514 may be counter 
rotated such that interface surface 518 including interface 
elements (as shown in FIGS. 15A and 15B) are aligned with 
the inner lid member surface 522. The interface surface 518 is 
positioned between and concurrently viewable with the inner 
lid member surface 522 and the inner base member surface 
526. Therefore, interface surface 518 may be aligned with 
graphical display 528 of the device 500 and may be conve 
niently accessible to a user of the device 500 when the device 
500 is in the opened position. This position of the rotatable 
member 514 constitutes the second rotation state. 
The profile of the rotation pin driver slots 626 defines the 

ratio of angular movement of the lid member 510 and the 
angular movement of the rotation plate 532. In some embodi 
ments, the lid member 510 may be rotated by 165 degrees and 
the rotatable member may be counter-rotated by 15 degrees, 
though embodiments are not so limited. A person skilled in 
the art will understand that other angles may be achieved 
through design choices without departing from the scope of 
embodiments. Similarly, the rotatable member 514 need not 
be aligned or flush with the lid member 510 in the opened 
position and the rotatable member could be counter-rotated 
more or less than shown in FIG. 21B. 

FIG. 22 is an enlarged cross section partial view of the 
device 500 taken along the line D-D in FIG. 15A which 
illustrates the interaction between the rotation plate 532 and 
the front and back angular control surfaces 580 and 582 of the 
base member 512 in some embodiments. FIG. 22 shows the 
lid member 510, the base member 512 including, the rotation 
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plate 532, the rotatable member 514 including the interface 
surface 518, display axis shaft 630 including base member 
display axis pivot hole 578 and angular control surfaces 582 
and 580. The back angular control surface 582, including the 
back rubber stop 636, may act as a physical stop to limit the 
rotation of the rotation plate 532 when the device is closed. 
Similarly, the frontangular control surface 580, including the 
front rubber stop 634, may act as a physical stop to limit the 
rotation of the rotation plate 532 when the device is opened. 
The device 500 as described in reference to FIGS. 15A to 

22, is only one example of a flip phone device including the 
linkage mechanism 516, which may be used to achieve the 
proper rotation of the rotatable member in accordance with 
some embodiments. It is to be understood that embodiments 
are not limited to the device 500 as described with reference 
to FIGS 15A to 22. 
As will be apparent to one skilled in the art, in some 

embodiments, wires may be arranged in a linkage mechanism 
to electrically connect components in each of the lid, base, 
and the rotatable members together, although such electrical 
connections are not shown or described herein. Electrical 
connections may also be made wirelessly. 
What has been described is merely illustrative of the appli 

cation of the principles of some embodiments. Other arrange 
ments and methods can be implemented by those skilled in 
the art without departing from the spirit and scope of the 
application. 

The invention claimed is: 
1. A mobile communication device comprising: 
a first member having a first Surface; 
a second member having a second surface; 
a rotatable member having a third Surface; and 
a linkage mechanism which hingeably couples the first 

member, the second member and the rotatable member 
Such that the device has a closed position and an opened 
position, 

the first Surface and the second Surface being inaccessible 
when the device is in the closed position and the first 
Surface and the second Surface being accessible when 
the device is in the opened position, 

the rotatable member having a first rotational state such 
that the third surface is accessible when the device is in 
the closed position, and a second rotational state Such 
that the third surface is positioned between and concur 
rently viewable with the first surface and the second 
Surface when the device is in the opened position, 

the linkage mechanism being configured to actuate move 
ment of the rotatable member from the first rotational 
state to the second rotational state responsive to move 
ment of the device from the closed position to the open 
position, and 

the linkage mechanism being further configured to actuate 
movement of the rotatable member from the second 
rotational state to the first rotational state responsive to 
movement of the device from the open position to the 
closed position. 

2. The device of claim 1, wherein the third surface includes 
at least one of a control Surface, a graphical display, one or 
more keys, and a touch screen. 

3. The device of claim 2, wherein the third surface is flush 
with the first surface when the rotatable member is in the 
second rotational state. 

4. The device of claim 1, wherein the movement of the 
device from the closed position to the opened position com 
prises rotational movement of the first member with respect to 
the second member in a first direction of rotation; 
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the movement of the device from the opened position to the 
closed position comprises rotational movement of the 
first member with respect to the second member in a 
second direction of rotation opposite to the first direction 
of rotation; 

the movement of the rotatable member from the first rota 
tional state to the second rotational state comprises rota 
tional movement in the second direction of rotation; and 

the movement of the rotatable member from the second 
rotational state to the first rotational State comprises 
rotational movement in the first direction of rotation. 

5. The device of claim 1, wherein the movement of the 
rotatable member from the first rotational state to the second 
rotational state and the movement of the rotatable member 
from the second rotational state to the first rotational state 
further comprise a translational movement. 

6. The device of claim 5, wherein the translational move 
ment comprises an initial translational movement away from 
the first member and the second member and a Subsequent 
translational movement toward the first member and the sec 
ond member. 

7. The device of claim 1, wherein the linkage mechanism 
comprises a system of linkages intermediate to the first mem 
ber, the second member and the rotatable member, 

said linkages being pivotably connected to the first mem 
ber, the second member and the rotatable member. 

8. The device of claim 7 wherein 
the first member, the second member and the rotatable 
member each comprise a respective one of said linkages, 
and 

at least one additional link member comprises another one 
or more of said linkages. 

9. The device of claim 1, wherein the linkage mechanism 
comprises a four-bar linkage. 

10. The device of claim 1, wherein the linkage mechanism 
comprises: 

at least one rotation driver pin attached to the first member; 
and 

at least one rotation pin driver slot in rotational communi 
cation with the rotatable member, wherein 

travel of the at least one rotation driver pin within the 
respective at least one rotation pin driver slot actuates 
said movement of the rotatable member from the first 
rotational state to the second rotational State and said 
movement from the second rotational state to the first 
rotational state. 

11. The device of claim 10, wherein, 
the at least one rotation pin driver slot is rotatable about a 

first axis shaft, 
the rotatable member is rotatable about a second axis shaft, 

and 
the at least one rotation pin driver slot is asymmetric about 

the second axis shaft. 
12. The device of claim 1, wherein the third surface is 

disposed on an end of the device near the linkage mechanism 
when the device is in the closed position. 

13. The device of claim 1, wherein the third surface is 
disposed on a top of the device when the device is in the 
closed position. 

14. A linkage mechanism for hingeably coupling a first 
member, a second member and a rotatable member of a 
mobile communication device, the first member, the second 
member, and the rotatable member having a first Surface, a 
second Surface, and a third surface respectively, the linkage 
mechanism comprising: 

a system of linkages intermediate to the first member, the 
second member, and the rotatable member, said linkages 
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being pivotably connected to the first member, the sec 
ond member, and the rotatable member such that the 
device has a closed position and an opened position, 
wherein 

the linkage mechanism actuates movement of the rotatable 
member from a first rotational state to a second rota 
tional state responsive to movement of the device from 
the closed to the opened position, and 

the linkage mechanism actuates movement of the rotatable 
member from the second rotational state to the first 
rotational state responsive to movement of the device 
from the open position to the closed position. 

15. The linkage mechanism of claim 14, wherein the third 
surface is positioned between and concurrently viewable with 
the first surface and the second surface when the rotatable 
member is in the second rotational state. 

16. The linkage mechanism of claim 14, wherein the move 
ment of the device from the closed position to the opened 
position comprises rotational movement of the first member 
with respect to the second member in a first direction of 
rotation, 

the movement of the device from the opened position to the 
closed position comprises rotational movement of the 
first member with respect to the second member in a 
second direction of rotation opposite to the first direction 
of rotation, 

the movement of the rotatable member from the first rota 
tional state to the second rotational state comprises rota 
tional movement in the second direction of rotation, and 

the movement of the rotatable member from the second 
rotational state to the first rotational state comprises 
rotational movement in the first direction of rotation. 

17. The linkage mechanism of claim 14, wherein the first 
member, the second member, and the rotatable member each 
comprise a respective one of said linkages, and 

at least one additional link member comprises another one 
or more of said linkages. 

18. The linkage mechanism of claim 14, wherein the move 
ment of the rotatable member from the first rotational state to 
the second rotational state and the movement of the rotatable 
member from the second rotational state to the first rotational 
state further comprise a translational movement. 

19. The linkage mechanism of claim 18, wherein the trans 
lational movement comprises initial translational movement 
away from the first member and the second member and 
Subsequent translational movement toward the first member 
and the second member. 

20. A linkage mechanism for hingeably coupling a first 
member, a second member and a rotatable member of a 
mobile communication device Such that the device has an 
opened position and a closed position, the first member, the 
second member, and the rotatable member having a first 
Surface, a second Surface, and a third Surface respectively, the 
linkage mechanism comprising: 

at least one rotation driverpin attached to the first member; 
and 

at least one rotation pin driver slot in rotational communi 
cation with the rotatable member, wherein 

the linkage mechanism actuates movement of the rotatable 
member from a first rotational state to a second rota 
tional state responsive to movement of the device from 
the closed to the opened position, 

the linkage mechanism actuates movement of the rotatable 
member from the second rotational state to the first 
rotational state responsive to movement of the device 
from the open position to the closed position, and 
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travel of the at least one rotation driver pin within the 
respective at least one rotation pin driver slot actuates 
said movement of the rotatable member from the first 
rotational state to the second rotational State and said 
movement from the second rotational state to the first 5 
rotational state. 
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